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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
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2a)n This action is FINAL. 2b)M This action is non-final. 

3) D Since this application is in condition for allowance except for fornial matters, prosecution as to the merits is 

closed in accordance with the practice under £x parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) E Claim(s) 1-18 is/are pending in the application. 
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DETAILED ACTION 

1 . This action is in response to the request for continued examination filed 
October 10, 2003. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination xrnder 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1. 1 14, and the fee set forth in 37 CFR 1 . 17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. AppUcant*s submission filed on 10/10/03 has been entered. 

Response to Arguments 

3. Applicant's arguments with respect to claims 1-9 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 USC§102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubUcation in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

5. Claims 1 and 3 are rejected under 35 U.S.C. 102(b) as being anticipated by Srikrishnan et 
al (U.S. Patent No, 5,389,814). 

In regards to claim 1, Srikrishnan et al. ("Srikrishnan") discloses the following: 

a) a conductive layer (400), said conductive layer completing a conductive path 
between wiring segments included a wiring layer (For Example: See Figure 4e); 
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b) an organic material (350) encapsulated underneath said conductive layer (For 
Example: See Figure 4e); and 

c) the fuse structure is blown open by application of a beam of laser energy thereto 
(For Example: See Column 1 Lines 48-50). 

In regards to claim 3, Srikrishnan discloses the following: 

a) organic material is selected from a group that includes a polyimide, a 
polyamide, a polyarlyene ether, a polyaromatic hydrocarbon (PAH), and a conductive 
poly aniline (For Example: Column 6 Lines 56 and 57). 

6. Claims 1 and 3 are rejected under 35 U.S,C. 102(b) as being anticipated by Agarwala et 
al. (U.S. Patent No. 6,033,939). 

In regards to claim 1, Agarwala et al. ("Agarwala") discloses the following: 

a) a conductive layer (10), said conductive layer completing a conductive path 
between wiring segments included a wiring layer (For Example: See Figure 4); 

b) an organic material (8) encapsulated underneath said conductive layer (For 
Example: See Figure 4); and 

c) the fuse structure is blown open by application of a beam of laser energy thereto 
(For Example: See Column 1 Lines 23 and 24). 

In regards to claim 3, Agarwala discloses the following: 

a) organic material is selected from a group that includes a polyimide, a 
polyamide, a polyarlyene ether, a polyaromatic hydrocarbon (PAH), and a conductive 
polyaniline (For Example: Column 7 Lines 5-23). 

Claim Rejections - 35 USC§103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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8. Claims 2 and 4 are rejected under 35 U.S.C. 103(a) as obvious over Srikrishnan et al. 
(U.S. Patent No. 5,389,814) in view of Stamper (US. Patent No. 6,1 1 1,301). 

In regards to claims 2 and 4, Srikrishnan fails to disclose the following: 

a) a liner material selected from a group that includes TaN, Ta, TiN, Ti, W, WN, 
TaSiN, TiSiN, or alloys therefrom in electrical contact with said wiring segments and said 
conductive layer, said liner material further encapsulating said organic material between said 
wiring layer and said conductive layer. 

However, Stamper discloses the use of liners (For Example: See Column 2 Lines 45-65). 
It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the semiconductor device of Srikrishnan to include the use of liners as disclosed 
in Stanq)er because it is resistant to corrosion and aids in separating the wiring (For Exwaplc: 
See Column 2 Lines 45-65). 

Additionally, since Srikrishnan and Stanper are both from the same field of endeavor, 
the purpose disclosed by Stamper would have been recognized in the pertinent art of Srikrishnan. 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as obvious over Srikrishnan et al. (U.S. Patent 
No. 5,389,814) in view of Lee et al. (U.S. Patent No. 6,300,233). 

In regards to claim 5, Srikrishnan fails to disclose the following: 

a) conductive layer is selected from a group that includes TaN, Ta, TiN, Ti, W, 
WN, TaSiN, TiSiN, or alloys therefrom 

However, Lee discloses the use of TiN and W (For Example: See Column 3 

Lines 43 and 44 and Column 4 Lines 33-40). It would have been obvious to one having ordinary 

skill in the art at the time the invention was made to modify the semiconductor device of 

Srikrishnan to include the use TiN or W as disclosed in Lee because it provides dense physical 

properties (For Example: See Column 4 Lines 53-56). 
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Additionally, since Srikrishnan and Lee are both from the same field of endeavor, the 
purpose disclosed by Lee would have been recognized in the pertinent art of Srikrishnan. 
10. Claim 6 is rejected under 35 U.S.C. 103(a) as obvious over Srikrishnan et al. (U.S. Patent 
No. 5,389,814) in view of Stamper (U.S. Patent No. 6,1 1 1,301) and Agarwala et al. (U.S. Patent 
No. 6,033,939). 

In regards to claim 6, Srikrishnan fails to disclose the following: 

a) a pair of vias formed within an insulating layer and extending down to said 
wiring segments; and a mesa region of said insulating layer formed between said pair of vias. 

However, Agarwala discloses the vias (9) formed within an insulating layer (6) and 

extending down to said wiring segments and a mesa region of said insulating layer formed 

between said pair of vias (For Example: See Figure 4). It would have been obvious to one 

having ordinary skill in the art at the time the invention was made to modify the semiconductor 

device of Srikrishnan to include vias formed within an insulating layer and extending down to 

said wiring segments and a mesa region of said insulating layer formed between said pair of vias 

as disclosed in Agarwala because it aids in providing high density (For Example: See Column 1 

Lines 48 and 49). 

Additionally, since Srikrishnan and Agarwala are both from the same field of endeavor, 
the purpose disclosed by Agarwala would have been recognized in the pertinent art of 
Srikrishnan. 

b) liner material is formed upon sides of said mesa region and said wiring 

segments. 

However, Stamper discloses the use of liners (For Example: See Column 2 Lines 45-65). 
It would have been obvious to one having ordinary skill in the art at the time the invention was 
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made to modify the semiconductor device of Srikrishnan to include the use of Uners as disclosed 
in Stamper because it is resistant to corrosion and aids in separating the wiring (For Exan5)le: 
See Column 2 Lines 45-65). 

Additionally, since Srikrishnan and Stamper are both from the same field of endeavor, 
the purpose disclosed by Stanper would have been recognized in the pertinent art of Srikrishnan. 
11. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as obvious over Srikrishnan et al. 
(U.S. Patent No. 5,389,814) in view of Stamper (U.S. Patent No. 6,1 1 1,301), Agarwala et al. 
(U.S. Patent No. 6,033,939) and DiStefano et al. (U.S. Patent No. 5,590,460). 

In regards to claim 7, Srikrishnan fails to disclose the following: 
a) pair of vias is filled with said organic material. 

However, DiStefano et al. ("DiStefano") discloses the use of organic material in vias (For 
Example: See Column 13 Lines 4-13). It would have been obvious to one having ordinary skill 
in the art at the time the invention was made to modify the semiconductor device of Srikrishnan 
to include the use of organic material as disclosed in DiStefano because it remains solid at 
temperatures below the activation temperature (For Example: See Column 13 Lines 4-13). 

Additionally, since Srikrishnan and DiStefano are both from the same field of endeavor, 
the purpose disclosed by DiStefano would have been recognized in the pertinent art of 
Srikrishnan. 

In regards to claim 8, Srikrishnan discloses the following: 

a) organic material further occupies an inner area of the fuse structure (For 
Example: See Figure 4e). 
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In regards to claim 8, Srikrishnan fails to disclose the following: 

a) organic material occupies the inner area between the top of said mesa region 
and said conductive layer. 

However, Agarwala discloses organic material that occupies the inner area between the 
top of said mesa region and said conductive layer (For Example: See Figure 4). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made to modify 
the semiconductor device of Srikrishnan to include organic material that occupies the inner area 
between the top of said mesa region and said conductive layer as disclosed in Agarwala because 
it aids in providing high resistance (For Exan^le: See Column 7 Lines 5-18). 

Additionally, since Srikrishnan and Agarwala are both from the same field of endeavor, 
the purpose disclosed by Agarwala would have been recognized in the pertinent art of 
Srikrishnan. 

12, Claim 9 is rejected under 35 U.S.C. 103(a) as obvious over Srikrishnan et al. (U.S. Patent 

No. 5,389,814) in view of Stamper (U.S. Patent No. 6,11 1,301), Agarwala et al. (U.S. Patent No. 

6,033,939), DiStefano et al. (U.S. Patent No. 5,590,460) and Electronic Packaging and 

Interconnection Handbook by Charles A. Harper. 

In regards to claim 9, Srikrishnan fails to disclose the following: 

a) conductive layer covers said inner area and organic material, thereby 
conq)leting said conductive path. 

Ahhough Agarwala does not specifically state that (10) is a conductive layer and a top 

view of Figure 4 is not shown, it is well known in the art to use conductive layers with solder 

balls and conductive lines as shown in Harper (For Example: See Figxire 10.35). Therefore, it 

would have been obvious to one having ordinary skill in the art at the time the invention was 
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made to modify the semiconductor device of Srikrishnan to include the metal traces as disclosed 
in Harper because they aid in establishing electrical communication (For Example: See 
Figure 10.35). 

Additionally, since Srikrishnan, Agarwala and Harper are both from the same field of 
endeavor, the purpose disclosed by Agarwala and Harper would have been recognized in the 
pertinent art of Srikrishnan. 

13. Claim 18 is rejected under 35 U.S.C. 103(a) as obvious over Agarwala et al. (U.S. Patent 
No. 6,033,939) in view of DiStefano et al. (U.S. Patent No. 5,590,460). 
In regards to claim 18, Agarwala discloses the following: 

a) an electrically conductive organic material (5), said electrically conductive 
material completing a conductive path between wiring segments included in a 

wiring layer (For Exan5)le: Figure 4); 

b) a pair of vias (9) formed within an insulating layer (6), said pair of vias 
extending down to said wiring segments (For Example: See Figure 4); and 

c) the fuse structure is blown open by application of a beam of laser 

energy to said electrically conductive material (For Example: See Column 1 Lines 23 and 24). 

In regards to claim 18, Agarwala fails to disclose the following: 
a) an organic material filling the vias. 
However, DiStefano discloses the use of organic material in vias (For Exanple: See 
Column 13 Lines 4-13). It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the semiconductor device of Agarwala to include the use 
of organic material as disclosed in DiStefano because it remains soUd at temperatures below the 
activation tenperature (For ExaxnplQ: See Column 13 Lines 4-13). 
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Additionally, since Agarwala and DiStefano are both from the same field of endeavor, 
the purpose disclosed by DiStefano would have been recognized in the pertinent art of Agarwala. 
14. Claims 2, 4 and 6 are rejected under 35 U.S.C. 103(a) as obvious over Agarwala et al. 
(U.S. Patent No. 6,033,939) in view of Stamper (U.S. Patent No. 6,1 1 1,301). 

In regards to claim 2, Agarwala fails to disclose the following: 

a) a liner material in electrical contact with said wiring segments and said 
conductive layer, said liner material further encapsulating said organic material between said 
wiring layer and said conductive layer. 

However, Stamper discloses the use of liners (For Example: See Column 2 Lines 45-65). 
It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the semiconductor device of Agarwala to include the use of liners as disclosed in 
Stamper because it is resistant to corrosion and aids in separating the wiring (For Example: See 
Column 2 Lines 45-65). 

Additionally, since Agarwala and Stan^er are both from the same field of endeavor, the 
purpose disclosed by Stanper would have been recognized in the pertinent art of Agarwala. 

In regards to claim 4, Agarwala fails to disclose the following: 

a) liner material is selected from a group that includes TaN, Ta, TiN, Ti, W, WN, 
TaSiN, TiSiN, or alloys therefrom 

However, Stamper discloses the use of liners (For Example: See Column 2 Lines 45-65). 

It would have been obvious to one having ordinary skill in the art at the time the invention was 

made to modify the semiconductor device of Agarwala to include the use of liners as disclosed in 

Stamper because it is resistant to corrosion and aids in separating the wiring (For Exan5)le: See 

Column 2 Lines 45-65). 
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Additionally, since Agarwala and Stamper are both from the same field of endeavor, the 
purpose disclosed by Stamper would have been recognized in the pertinent art of Agarwala. 
In regards to claim 6, Agarwala discloses the following: 

a) a pair of vias (9) formed within an insulating layer (6) and extending down to 
said wiring segments (For Example: See Figure 4); and 

b) a mesa region of said insulating layer formed between said pair of vias (For 
Example: See Figure 4). 

In regards to claim 6, Agarwala fails to disclose the following: 

a) liner material is formed upon sides of said mesa region and said wiring 

segments. 

However, Stan5)er discloses the use of liners (For Example: See Column 2 Lines 45-65). 
It would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the semiconductor device of Agarwala to include the use of liners as disclosed in 
Stamper because it is resistant to corrosion and aids in separating the wiring (For Exanq)le: See 
Column 2 Lines 45-65). 

Additionally, since Agarwala and Stamper are both from the same field of endeavor, the 
purpose disclosed by Stanq)er would have been recognized in the pertinent art of Agarwala. 
15. Claim 5 is rejected under 35 U.S.C. 103(a) as obvious over Agarwala et al. (U.S. Patent 
No. 6,033,939) in view of Lee et al. (U.S. Patent No. 6,300,233). 

In regards to claim 5, Agarwala fails to disclose the following: 

a) conductive layer is selected from a group that includes TaN, Ta, TiN, Ti, W, 
WN, TaSiN, TiSiN, or alloys therefrom. 
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However, Lee discloses the use of TiN and W (For Example: See Column 3 Lines 43 
and 44 and Column 4 Lines 33-40). It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to modify the semiconductor device of Agarwala to 
include the use TiN or W as disclosed in Lee because it provides dense physical properties (For 
Example: See Column 4 Lines 53-56). 

Additionally, since Agarwala and Lee are both from the same field of endeavor, the 
purpose disclosed by Lee would have been recognized in the pertinent art of Agarwala. 
16. Claims 7-9 are rejected under 35 U.S.C. 103(a) as obvious over Agarwala et al. (U.S. 
Patent No. 6,033,939) in view of Stamper (U.S. Patent No. 6,1 1 1,301) and DiStefano et al. (U.S. 
Patent No. 5,590,460). 

In regards to claim 7, Agarwala fails to disclose the following: 
a) pair of vias is filled with said organic material. 

However, DiStefano discloses the use of organic material in vias (For Example: See 
Column 13 Lines 4-13). It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify the semiconductor device of Agarwala to include the use 
of organic material as disclosed in DiStefano because it remains solid at ten^jeratures below the 
activation temperature (For Example: See Column 13 Lines 4-13). 

Additionally, since Agarwala and DiStefano are both from the same field of endeavor, 
the purpose disclosed by DiStefano would have been recognized in the pertinent art of Agarwala. 

In regards to claim 8, Agarwala discloses the following: 

a) organic material further occupies an inner area of the fuse structure, said inner 
area between the top of said mesa region and said conductive layer (For Example: See Figure 4). 
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In regards to claim 9, Agarwala discloses the following: 

a) conductive layer covers said inner area and organic material, thereby 
con5)leting said conductive path (For Example: See Figure 4 and Column 7 Lines 5-23). 

Conclusion 

17. The following prior art made of record and not relied upon is considered pertinent to 
appUcant's disclosure: a) Kawanishi (U.S. Patent No. 5,982,268) discloses a thin fuse. 

1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica Lewis whose telephone number is 571-272-1838. 

If attempts to reach the examiner by telephone are unsuccessful, the exammer's supervisor, Amir 
Zarabian can be reached on 571-272-1852. The fax phone number for the organization where 
this application or proceeding is assigned is 703-308-7722 for regular and after final 
communications. Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308-0956. 


ML 

February 5, 2004 


